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Quality Characteristics of Sikhye Prepared with
Puffed Rice Powder during Saccharification

Myung-Wook Lee and Young Hyoun Yi*

Department of Food Science & Technology, Seoul National University of Science and Technology

Abstract The pH, turbidity, color, brix, reducing sugar, total sugar, ketose, amino acid, protein and organoleptic
characteristics of sikhye prepared with puffed rice powder (0, 25, 50, 75 and 100% (w/w)) were investigated during
saccharification. A higher concentration of puffed rice powder and longer saccharification time resulted in pH reduction
(»<0.05) and tended to increase turbidity. A higher Hunter “L” value was observed with higher puffed rice powder
content, except for the addition of 25% at 0 h. The Hunter “L” value peaked at hour 1 and slowly declined thereafter.
Elevations in brix, reducing sugar, total sugar and sucrose were observed with higher puffed rice powder content and
longer duration of saccharification (p<0.05). The sucrose content ranged from 0.79-0.86% (w/w) at hour 6, which was
markedly lower than that of commercial sik/1ye. With time, levels of amino acid and protein increased (p<0.05). Sensory
evaluation revealed moderate differences between 0% and both 75 and 100% (p<0.001), with 75 and 100% preferred over

0% (p<0.05).
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X*oﬂ*ﬂ“ 7|18 71Fe &S HA 13%(10) o) AFR-Ele] 28]

= AZ3IA}. AT AlF AEE 259 3% 28] sucrose=
E}Ek A7rsle] AzsIATE A71EHS ARE3E 2189] maltose &
o FH A 8.9% ©)0](11) sucrose= FHTH 1.2%(12)At. 28
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AT A Aslite HEAE T2 HHwaseong, Gyeonggi,
Korea)oll Al At A71E 719 (EA4F 9715 Gimpo, Gyeo-
nggi, Korea)= AlF-ollA] Fruljste] A-g-3151Tt.

AlSH=

AR 0% Ade e o] Az FHE & 200
g< 33 AHE F B 240mLoll ¥ ALoN 1A7F B I
A AT EFE AT Al & Rl ol 3017 SAkEHe
we vHERlTh
A7 71 250 g2 40°Ce] & 2500 mLoll 2T} wuk7](PC-
420D, Coring, Gimpo, Gyeonggi, Korea)ll* 3417} &<F 500
rpml 2 Wk FA o2 AFsl AV|E FEAL AVE
ke B35t 2598 4°C YAIL(R-B63AM, LG Electronics
Inc., Seoul, Korea)oll A °F 12A]7F BA& T 52 A5 1600
mLel 55 200 g2 410 FAUTE F2FFBW-30G, Jeio Tech.
Co., Ltd., Daejeon, Korea)oll4] 60°CZ 6A17F &<t FatA|7]HA
o] A7 N EZ AFEATHIZ 7). B BolA 57 B9k FE3
T JUste] g45 B AlA APS AAEKITAE).
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100%(w/w)Z A 23Rtk slrjEo] 25% shrd A3= $9t
e o g Aze 1FE 150 g WIRE 50 g T3St
2 459 1600 mLol|l ol FSMAF T IR 50%= 2T
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pH

oA AR 10mLE AlgHo] YL pH meter(model 420A,
Thermo Orion, Beverly, MA, USA)E A-&-31%t}
ez

Bt = spectrometer(Genesys 10-S, Thermo Fisher Scientific,
Madison, WI, USA)E 600 nmollA &F =5 =S4 3IATHIS).

M

A& 5mLE Ao Ho} Color meterJC 801, Color Techno
System Corporation, Tokyo, Japan)S AR&-3le] =3It =4
A FEATX=9430, Y=96.11, Z=114.55)0 82 HAL 2T &
HEE Yehll= Lak(lightness), F =S YEME afh(redness)
2 A2 YERE bgk(yellowness) 22 FA] ST

F=5 ZFEYGEA (Master-M, Atago Co., Ltd., Tokyo, Japan)S
ARE-te] S48t

A 85 A4 I3X] (Hyundai Micro No. 20)5 AR&-3le] o 35}

Ak A5 05mLel F/FTE 7t 100 L= B-8-31). &
A 1 mLE AP ¥ Dinitrosalicylic acid(DNS) A1¢F 1 mL
2 71ete] EFsl BE BollA 158 B9 FEAAY A2
oA A%l & F/HF 3mLE EUTE Spectrometers A3}
546 nmoll A FF =5 =31 tl. Maltose(Sigma-Aldrich Inc., St.
louis, MO, USA) F534E AMEele] S99 dF(%)S e
ATH19).
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shlg T e wio R oiste] HEErh &4 1mLE Al
o] Wi 5%(viv) ZlE(Shinyo Pure Chemicals Co., Ltd.,
Osaka, Japan)&9 1mLE ¥ § 95% 3HH(Deajung Chemicals
& Metals Co., Ltd., Siheung, Gyeonggi, Korea) 5SmLE 3 7}3}k
Atk 2o 308 B FolT § spectrometerS AME-3F 470
oA EF=E 43I Maltose EET4S A8t £

oS UERIRATHQ0).
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Ketose

Ast AE ImLell SFFE 2o 100mLE 83191t} &
A I mLE AP B Seliwanoff A|2F(21) 2mLE H7}8le]
et B B4 158 5t SRS & o4 A3
. Spectrometer& AHE-3te] 480nmollX FHEE ST
Sucrose (Sigma-Aldrich Inc.) EFIA-E ARS8l sucrose T

(%) JERAATH?22,23).

oo 4t

ANEE 73 F ketoseS} 7S WOz ALt &
1 mLE A&l Y3 02 M citric acid 95 0.5 mL(pH 5.0)2t
Ninhydrin A]2¥(Sigma-Aldrich Inc.) 12 mLZE 71813t £ 2
A 158 B FRAATE F2olA 27 & 60%(viv) ollehE
(Dagjung Chemicals & Metals Co.) 10mLE 7SIt} Spec-
trometerE AFE-3}e] 570 nmollA FFEE =43 L-leu-
cine(Junsei Chemicals Co., Ltd., Tokyo, Japan) %3412 AMS-3}

of ofriAt FF(mg/mLyS YERHRUTH?24,25).

chfz)
A} 22 o g AlEE AHeYh €9 0.05mLe
Alg e ¥ Bio-Rad Protein Assay(Bio-Rad Laboratories, Inc.,

Hercules, CA, USASH 2mLS H7FsIh & &3t & 220
A 108 B9t BASFI T SpectrometerE ARE3F] 595 nmol| A
SHEE Z3sth A8 Bovine Serum Albumin, Bio-
Rad Laboratories, Inc.) 53418 AMg-5lo] whld ke (mg/mL)
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FE BT Uska AA Auat £2 Ure] Ha 2bolg T3kl
o} A5 %E ol ¥ 7 AKpaired comparisons test)S A3

EA4 B4 SPSS program(27)S o]&3led 7 71e] zlo] H
EAREA 02 AASIATE felg A e 3T ukey‘j——
g3t p<0.05 FENA Zpelol] tigk foldS Sl
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pHE amylase®] 24(28)0 Q&S vl Wt opz} Fnj9}

HdE {7 Y s AHT < ATke). sLT B
e AsiuE H7hFe]l STHEES WA YT ARdME

DA 7ko] A2 pHIF 74 (p<0.05)3}od(Table 1) Lee9+
Kim(4)Z2] 3 Suh 5(6)°] A+ A}t ST B & H7}
o] Z7RIAY Barzte] AAeeE v {714k Wé
=)o pH7} 743819 (17) Nam(28)0] B8 347 amylase®] %]
24 pH ¢l 5.0-6.09 7P7HIATE Suh S(6) 2 W3} moks)
A 98 glol B Gabrt ol Rt i)

Table 1. pH of sikhye with 0, 25, 50, 75 and 100% of puffed rice
powder during saccharification at 60°C"?”
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247

& AL)eka AlZte] ARGE EUTHp<0.05). BaolRe
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Aoz o ARITH29)
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f [ Y

AFe A wisks F4 wske Uehll = HE7F "E0530).
FLE AellE 25% A AlSjska Astulio] F/HEE

Lzro]l =gtt) AR 0%E AQ3E BE A|ZolA] A7k F
AR 0%e A7 F ¥ At

e Heri s Yehlle athe 0%2] 93k 0, 137 2
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NS AQE FU3 Aol AR Hrlgo] SESE
EUL BE AEE AZke] A wE) agke SIS 3
AeE YePE bgke 100% 0X7HS A9]et 5Y3dk AJ7kde
AR Hrbge] S/IETE UL BE ARE ARl A
gl wet bgkel F7Hp<0.05)8+3A T;}(Table 3). Azl WM& L3k
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Time Putfed rice powder (%) Table 3. Hunter color value of sikhye with 0, 25, 50, 75 and 100%
(hour) 0 25 50 75 100 of puffed rice powder during saccharification at 60°C">®
0 6.20" 6.22% 6.20 6.20% 6.14% Time (hour) Puffed rice powder (%)
1 6.18% 6177 615" 614  6.10% 0 25 50 75 100
Abc ~ABc Bc Bc Cc
2 615" 613 6107 6097 6.06° 0 18.66% 2660M 25398 2591M 263278
3 .12 611%™ 6.08™ 606 6,02 1 2583% 4324™ 4893 55.11% 57.02M
Ade ABd BCd cd De : ) : : :
4 6.08 6060 604 T 6027 59T 2 255050 42357 4762 53227 55407
5 6.05%  6.02* 6.00%¢  6.00 5.95C L 3 24085 41.070% 4620% 5187% 54074
Ae BCa Be CDe Df 1 : : ’ : :
6 603 598 599 594 592 value 4 2523Eb 4171Dc 4571Ccd 5113Bcd 5311Ad
;f]‘siﬁ\k/ll number LS a mean of 5 ob?elrlvatiogs.b . | 5 253580 4047% 4520%% 50.51B¢ 52314
““Means within a row not followe y the same letter are Ea De Ce Bd Af
significantly different (70.03) 6 25785 3937 44.82% 50338 51.55
9Means within a column not followed by the same letter are 0 21.89A4 9. 19Be D 38Bf  _1 88AT  _1.GOAf
significantly different (p<0.05). 1 14459 1 69P¢ 154D _].13Be  _0.95e
. . . . 2 -1A1B 1439 0.88°B! _0.86"* -0.56™
Table 2. Turbidity of sikhye with 0, 25, 50, 751 )?)lsl)d 100% of puffed a 3 J128B% L1 10B 047 064Ad  02]Ae
rice powder during saccharification at 60°C | ’ ’ ’ ’ ’

P 8 : VEHE 4 09 045% 0,325 028 _0.06M
Time Puffed rice powder (7o) 5 -0.96% 0358 008 0.09%  0.114
(hour) 0 25 50 75 100 6 0.615C  _0.108  0.50% 0.72%  0.49*

0 0.61% 1.14°f 1.33¢ 1.57%  2.64M 0 25345 4273 44384 300 -4.098¢

1 1.15% 2174 23654 2628 D737 1 -129%  2.07%  4.98%  581°%  6.88

2 1.145% 2,09 2359 260 2.71% 2 0598 3.09™ 698 7438  g30M

3 1175 215%™ 237% 23R 2 70Ak Vatl’ue 3 0.11% 324 718 g13B¢ g8y

4 1218 2.18™ 240% 26580 D73k 4 0.69  4.80% 9.13% 9508 10214

5 1.24% 22300 2.43¢ 2.66%0 2775 5 0.96™ 620  10.04% 10.60*%° 10.95%°

6 128% 226" 2.45C 267% 277 6 2118 725" 1011 11.57%  12.60*

YEach number is a mean of 5 observations.

P%-EMeans within a row not followed by the same letter are
significantly different (p<0.05).

9Means within a column not followed by the same letter are
significantly different (p<0.05).

YEach number is a mean of 5 observations.

24EMeans within a row not followed by the same letter are
significantly different (p<0.05).

¢Means within a column not followed by the same letter are
significantly different (p<0.05).
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Table 4. Brix (%) of sikhye with 0, 25, 50, 75 and 100% of puffed
rice powder saccharification at 60°C"»?

Table 6. Total sugar (%) of sikhye with 0, 25, 50, 75 and 100% of
puffed rice powder during saccharification at 60°C"?®

Time Puffed rice powder (%) Time Puffed rice powder (%)

(hour) 0 25 50 75 100 (hour) 0 25 50 75 100
0 2.8% 3.088 4.8%¢ 4.7% 4.8%¢ 0 3.19%  3.14Pt  4.18% 454 479M
1 4,95 6.6 9.5¢ 10.28¢ 12.6* 1 5.74° 6765 9.82Bf 99787 13.99%
2 748 8.6 10.8% 11.28 13.8% 2 7.38E¢ 8127  11.51%  11.89%  14.414%
3 9.0 10.0% 12.0% 11.98¢ 1474 3 925% 951  1238% 12558 15.06™
4 10.6™ 10.8> 12.8% 13.1% 15.2%¢ 4 10.17°  10.95%  12.90%  13.29%  15.86"
5 11.8%° 12.0% 13.8% 14280 15.8%° 5 11408 1218  13.59<  14.11%  16.81*°
6 12.8E 13.1%= 14.8% 15.18 16.4% 6 1291 13.74%  14.80%  15.17%  17.73%

YEach number is a mean of 5 observations.

2%EMeans within a row not followed by the same letter are
significantly different (»p<0.05).

?¢Means within a column not followed by the same letter are
significantly different (»p<0.05).

Table 5. Reducing sugar (%) of sikhye with 0, 25, 50, 75 and
100% of puffed rice powder during saccharification at 60°C">

YEach number is a mean of 5 observations.

24EMeans within a row not followed by the same letter are
significantly different (p<0.05).

9¢Means within a column not followed by the same letter are
significantly different (p<0.05).

Table 7. Sucrose (%) of sikhye with 0, 25, 50, 75 and 100% of
puffed rice powder during saccharification at 60°C"?®

Time Puffed rice powder (%) Time Puffed rice powder (%)

(hour) 0 25 50 75 100 (hour) 0 25 50 75 100
0 1.60°¢ 1.728¢ 3.40% 3.39%¢ 3.447° 0 0.49"¢ 0.514 0.55% 0.524 0.53%
1 3.538 5.06"" 8.27¢ 9.035° 1229 1 0.52¢ 0.53% 0.59% 0.69%¢ 0.734
2 6.36% 7.05P¢ 9.71¢ 10.36% 1337 2 0.62 0.65% 0.695° 0.705 0.76"
3 8.41¢ 8.31¢ 11115 11045 13.92% 3 0.65% 0.67> 0.72¢ 0.75%° 0.80"%
4 9.29% 9.93¢ 11.64%  11.95%  14.17%¢ 4 0.70™ 0.74%®  0.73 0.76"° 0.844®
5 10.58%  11.10™  1236%  13.19%  14.68" 5 0.77" 0.80< 0.84" 0.845 0.86*
6 11.20% 1245 1270 13.93%  15.03* 6 0.79" 0.83A8s 0.86" 0.83%B2  0.86"

DEach number is a mean of 5 observations.

2%EMeans within a row not followed by the same letter are
significantly different (p<0.05).

9 ¢Means within a column not followed by the same letter are
significantly different (p<0.05).
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YEach number is a mean of 5 observations.

P%EMeans within a row not followed by the same letter are
significantly different (»p<0.05).

9*Means within a column not followed by the same letter are
significantly different (»p<0.05).
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Table 8. Amino acid (mg/mL) of sikhye with 0, 25, 50, 75 and
100% of puffed rice powder during saccharification at 60°C"»%

Time Puffed rice powder (%)

(hour) 0 25 50 75 100
0 0.77% 0.84%  0.81B  0.85%  (0.84%¢
2 0.90"  0.89" 0.84%  0.83%  0.86
4 0.94 106"  096%°  1.02%  1.06*

6 1.145 1.22% 1162 1.184% 1.1948

YEach number is a mean of 5 observations.

2%CMeans within a row not followed by the same letter are
significantly different (p<0.05).

Means within a column not followed by the same letter are
significantly different (»p<0.05).

Table 9. Protein(mg/mL) of sikhye with 0, 25, 50, 75 and 100% of

puffed rice powder during saccharification at 60°C"?”

Time Puffed rice powder (%)

(hour) 0 25 50 75 100
0 0.49% 0.50% 0.49% 0.50%  0.54*
2 0.51%  0.53%  0.52% 0.52%¢  0.55%

4 0.52¢ .55 0.548C 0,538 .56
6 0.54" 0.56% 0.555 0.55% 0.58"

DEach number is a mean of 5 observations.

2%CMeans within a row not followed by the same letter are
significantly different (p<0.05).

9 °Means within a column not followed by the same letter are
significantly different (p<0.05).
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A7) EASR= protease®} peptidase 5ol ]38l 2]&|2] ofu]
EAke] R AAAEM3) oAk g3 ket 2lElE 2
Aoz 2T 7] Wit 7 Fo] A2 Flo] FTH24).
dgh A7k olu| =k AlE Alole]] & Zo|7} fle AEES B
FAT FUS AR = A7kl AHEFE EUTH(p<0.05). B
€ AEAN @3} X7+ ob =4k 1.14-1.22 mg/mL(Table 8)
2 Cho2)7} B8 157240 mg/mL BT} Yo 3+S wmdth
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&°] 0.15-0.50 mg/mL Ht} =& 7S W

HsdAl
ASAAS D 208 F 0T 25%9] A}po]E LulEA] LR I
< 104, 03 50%= 99, 03 75%= 16 22| 07 100%
1794010tk e el 208 F & 1190] Sul=A +
S 5%, HA 138wl 1% 287 HA 1489 o) 0.1% U
oA folFel xtol7t AThRe). WA 03 75% 28I 0%
100%+= 0.1%WelA 21241 &l 7t AUt
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G Qo R fo|ARE ZARIATH BIHE 03 75%=
204012 03 100%= 21828 & o YS(moderate)l] 717+
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A=

L

HE o

CEBESES: 557

MZE ZAF A3} 0 75%00AE 75%S 133 283l 0=
100%14 = 100%Z 13¥o] Azsith. 94 16W 5 129
ol e 179 F 139 o)dolH 5% FEolA ASE Zolrt
ATH26). Wb 0% Rk 754 100%2] AEEE 5%l =
Skt

o (o] 3
S =

slu| R F71EHO, 25, 50, 75 2 100%(w/w)loll 1 23 <]
I3t A4 T pH, g, Ax, B, S99, T, ketose, O}
2 Thild 9 Ay A HsE ARSI ehu]E drtao)
Z7FE 8|3 AlZke] AREEEE pHE WoRK|3(p<0.05) B
e EoRle AFS EATE Lak2 25% 0AZHS A|9jstal o
sl Hrbee] S7FEEE =0 BE AFoA 147t
IS Ve & AR D p<0.05) 0%e 1A7F & 8w F
A3 7S Yt 93 2712 Qs B3iuE Hrk
o] F7FEFE IB|AL Abe] ARETE s FolAe 7
TS WY FAE(p<0.05)= =G HA3u)E AriEke] 7t
I4E 2|3 AZke] AAESE Jie, 3dY, T 2 sucrose
= E4Hp<0.05). ZE AEX F3} 6217 sucrose= 0.79-

N

0.86%= Al 28] B} vi¢- W2 S B3tk AT ARk

of| Ak AJE Aol F Xfo|7F gIAAIRE AL 100%7t
g2 AsRg 4 ot FUd AlFNA olv stz g
2 A7ko] A S =TH(p<0.05). B3R 02 75% 2 0
I 100%= 0.1% A frol ] 2fel 7} AT Aol me 9L
S(moderate)ol]l 77Tt 3o 759 100%E 0% ST
7t =4 TH(p<0.05).

ZALL|

my

o] A7 MeFdsrletista wlf sredT] (EFAEL
= FYPEAEF

ror

=
(L

—_

.Choi YH, Kim KH, Kang MY. Varietal difference in processing
and sensory characteristics of sikhe in rice. Korean J. Breed. 33:
65-72 (2001)
2.Cho SH. A study on the production of malt and sikhae. Korean

J. Food Cookery Sci. 6: 77-83 (1990)

3. Kim YM. Fermentation Technology. Yulim Publishing Co., Seoul,
Korea. pp. 249-250, 253(2002)

4.Lee WJ, Kim SS. Preparation of sikhe with brown rice. Korean J.
Food Sci. Technol. 30: 146-150 (1998)

5. Park EJ. Standard of sikhye. Vol. 8, pp. 124-129. In: Bulletin of
Food Technology. Korea Food Research Institute. Seoul, Korea
(1995)

6. Suh HJ, Chung SH, Whang JH. Characteristics of sikhe produced
with malt of naked barley, covered barley, and wheat. Korean J.
Food Sci. Technol. 29: 716-721 (1997)

7. Ann YG, Lee SK. Some problems of sikhye production and an
improvement method of sikhye quality. Korean J. Food Nutr. 9:
45-51 (1996)

8. Yoon YJ. A study on the case for forefront brand marketing for
tradition drink sales promotion: Focusing on the rice nectar. MS
thesis, University of Hanyang, Seoul, Korea (2001)

9. Kim UK. Market trends of beverage. Vol. 62, pp. 64-72. In: Food
World. Korea Food Information Institute, Seoul, Korea (2005)

10. Lee HJ, Jung JH. A study on the making of sikhe. J. Korean
Home Econo. Assoc. 14: 685-693 (1976)

11. Ann YG, Lee SK. A definition and historical study of traditional



558

12.

13.

16.

17.

18.

19.

20.

and commercial sikhye. Korean J. Food Nutr. 9: 37-44 (1996)

Kim KJ, Woo KS, Lee JS, Chun AR, Choi YH, Song J, Suh SJ,
Kim SL, Jeong HS. Physicochemical characteristics of sikhye
(Korean traditional rice beverage) with specialty rice varieties. J.
Korean Soc. Food Sci. Nutr. 37: 1523-1528 (2008)

Yoon HM. A study on production and export strategies of major
rice exporting countries. MS thesis, University of Chonnam
National, Gwangju. Korea. p. 67 (2007)

. MAF. Agriculture Statistics. Ministry of Agriculture and Forestry,

Seoul, Korea. p. 271 (2009)

.NTSTSI. Manufacturing Guideline of 7akju and Yakju. National

Tax Service Technical Service Institute, Seoul, Korea. pp. 31, 53-
54 (2005)

Han SH, Seo JK, Shin JH, Kim SK, Baek YJ. A method of pre-
paring rice grain-free shikhae using gelatinized rice powder.
Korea. Patent 2000-0002389 (2000)

Kim MS, Hahn TR, Yoon HH. Saccharification and sensory char-
acteristics of sikhe made of pigmented rice. Korean J. Food Sci.
Technol. 31: 672-677 (1999)

Ryu BM, Kim JS, Kim MJ, Lee YS, Moon GS. Comparison of
the quality characteristics of sikhye made with Ny -circulated low-
temperature dry malt and commercial malts. Korean J. Food Sci.
Technol. 40: 311-315 (2008)

The Korea Society of Food Science and Nutrition. Handbook of
Experiments in Food Science and Nutrition. Hyoil Publishing
Co., Seoul, Korea. pp. 151-152, 174-175 (2000)

Kang KH, Noh BS, Seo JH, Hur WD. Food Analysis.
Sungkyunkwan University Press, Seoul, Korea. pp. 109-110
(1998)

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

AN EASEA A 4 AA 55 (012)

Chae SK. Standard Food Analyse. Jigu Publishing Co., Seoul,
Korea. p. 379 (1997)

Ann YG, Lee SK. A study of sikhye. Korean J. Food Nutr. 8:
165-171 (1995)

Chen PC, Fan SH, Chiang CL, Lee CH. Effect of growth condi-
tions on the hydrogen production with cyanobacterium anabaena
sp. strain CH;. Int. J. Hydrogen Energy 33: 1460-1464 (2008)

Ann YG. Preparation of traditional malt skikye-2. Preparation by
malt. Korean J. Food Nutr. 12: 170-176 (1999)

Yemm EW, Cocking EC. The determination of amino acids with
ninhydrin. Analyst 80: 209-214 (1955)

Elizabeth L. Laboratory Methods for Sensory Evaluation of Food.
Canada Department of Agriculture, Ottawa, Canada. pp. 21-23,
63-64 (1997)

SPSS. Statistical Package for Social Science for Windows. Rel.
14.0. SPSS Inc., Chicago, IL, USA (2006)

Nam GS. Food Processing Preservation Practice, Sunjin Publish-
ing Co., Seoul, Korea. p. 30 (1993)

Nam SJ, Kim KO. Characteristics of sikhye made with different
amount of cooked rice and malt and with different sweeteners.
Korean J. Food Sci. Technol. 21: 197-202 (1989)

Lee SL, Sin HS. Food Chemistry, Shinkwang Publishing Co.,
Seoul, Korea. p. 295 (2004)

Jang HG, Jung DH. Food Analyse. Hyungseul Publishing Co.,
Seoul, Korea. p. 217 (1996)

Kim BS, Lee TS, Lee MW. Changes of component in sikhei dur-
ing saccharification. Korean J. Microbiol. Biotechnol. 12: 125-
129 (1984)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


